Background and purpose: Nightmare distress (ND) is associated with a broad spectrum of psychopathological conditions such as anxiety, depression and bipolar disorder. Some studies have indicated that dream beliefs play an important role in the occurrence and treatment of nightmare distress. However, existing instruments used to assess dream beliefs either fail to satisfy the requirements of the psychometrics or fail to capture the essence of dream beliefs. This research pursued two objectives: (1) to develop a questionnaire, called the Beliefs About Dreams Questionnaire (BADQ), to measure beliefs people hold about their dreams and (2) to describe the dream beliefs of Chinese college students. Methods: The structure and items on the BADQ were based on the previous literature and were the result of an open questionnaire. Some items were deleted through expert review and the result of predict test. To evaluate its validity and reliability, a sample of 1408 Chinese college students from two universities answered the BADQ, the Chinese version of Van Dream Anxiety Scale (CVDAS), the Dream Survey Questionnaire (DSQ), the Patient Health Questionnaire-9 (PHQ-9) and the Generalized Anxiety Disorder-7(GAD-7) Questionnaire. After two weeks, 95 of them answered the BADQ again. Exploratory factor analysis (n=704) and confirmatory factor analysis (n=704) were conducted to explore and verify the structure of BADQ. The correlation between the CVDAS and the BADQ was calculated to evaluate the divergent validity. Results: The BADQ contains 26 items. Exploratory factor analysis indicated a five-factor structure: Dream omen and health, Dream superstitions, Dream meaninglessness, Dream reality, and Dream attitude. The result of the confirmatory factor analysis also supported the five-factors structure. Acceptable internal consistency (Cronbach's α of all subscales exceeded 0.80) and ordinary to moderate test-retest reliability (the intraclass correlation coefficient of all subscales ranged from 0.467 to 0.713) of the BADQ were presented. Low degree correlation between the CVDAS and the BADQ (ranged from to −0.052 to 0.219) showed that they were two different variables, indicating a good divergent validity. Conclusion: The present investigation revealed moderate to high construct validity and reliability of the BADQ.
Introduction
Nightmares are disturbing dreams that involve unpleasant emotions such as anxiety, fear, sadness, anger, and desperation and result in abrupt awakenings. 1, 2 A number of studies have suggested that the frequency and distress of nightmares are related to a broad spectrum of mental health disorders. [3] [4] [5] [6] [7] Nightmare distress (ND) refers to the waking suffering or distress associated with nightmares, 8, 9 which mainly consists of sleep-related complaints and daytime dysfunction. 10 With the deepening of the research, numerous researchers have pointed out that compared with nightmare frequency (NF), ND is more closely related to psychopathology, 8, 9, 11, 12 especially for psychological disorders marked by a high level of negative affect (eg, anxiety and depression). 13, 14 In the field of ND, Belicki believes that ND partly arises from the people's views and their evaluation of their dreams after they wake up. 9 In one of his studies, he interviewed people with frequent nightmare but different level of ND, and he found that high-distress people regarded their nightmares more seriously, paid more attention to their nightmares, and were less likely to dismiss their nightmare as merely dreams (e.g., they see nightmares as a sign that something bad will happen). 9 Furthermore, researchers also found that in the treatment of nightmares, ND can be effectively reduced by modifying the beliefs about dreams (e.g., that what happens in dreams will come true). In a treatment study for Posttraumatic Stress Disorder (PTSD), nightmare distress was reduced by psychoeducation, which allowed beliefs about dreams to be corrected. 15 In a clinical treatment of nightmares, Belicki taught nightmare sufferers to modify their beliefs about nightmares (instead of attempting to reduce nightmare frequency) and found that ND was alleviated. 16 As mentioned above, we know that people's beliefs about dreams play an important role in the occurrence and treatment of nightmare distress. Besides, the associations between dream beliefs and other variables (e.g., dream recall frequency, dream content, physical health, personality, and treatment effect) also indicated the importance of dream beliefs. Some researchers suggested that those who regarded dreams as meaningful and valuable reported a higher dream recall frequency. [17] [18] [19] Hall's study suggested that people who deemed dreams have no meaning tended to be creative and think independently. 20 King and Decicco found that individuals who hold the belief that dreams reflect their physical health reported more body parts in their dreams and showed significantly lower physical functioning, and people who were indifferent to their dreams actually reported higher levels of well-being. 21 Furthermore, people who believed that dreams contained information about spiritual beliefs reported fewer misfortunes in their dreams, and they scored higher on meta-personal self-construal. 21 A therapy patient who views dreams as symbolic and psychological will gain more useful information from his or her dream during psycho-analytical treatment. 22 27 MBDQ contained 25 items and identified six subscales. However, the last subscale "Dreams as essential to health," only had two items, which does not meet the requirements of psychometrics. 28 Furthermore, except for "Dream as carrying a message", the internal consistency coefficient for the other five subscales were found to be 0.65 or lower, suggesting that these factors are somewhat heterogeneous. 29 At present, only one dream attitude scale has been used in China, but this scale has not been standardized. 30 As mentioned above, the existing instruments are subject to shortcomings. Since ancient times, China has a keen interest and a unique view about dreams. It is worthwhile to develop a new questionnaire that combines the existing achievements with Chinese native culture to measure Chinese people's beliefs about dreams. This research pursued two main objectives: (1) to develop a questionnaire, the Beliefs about Dreams Questionnaire (BADQ), to measure beliefs people hold about their dreams. (2) to describe the dream beliefs of Chinese college students. For the purposes of this study, dream beliefs are defined as people's views on dreams, including whether dreams having meanings, and what these meanings are. To ensure the content validity of the questionnaire, 14 psychologists were invited to evaluate the questionnaire. They modified the wording of some items, deleted the duplicated items, and ensured that the sentences are simple and easy to understand. Finally, 29 items were left. These 29 items were tested by 128 college students, and none of the items were deleted after the item analysis. There were no any sentences that were difficult to understand.
Methods

Scale Design and Development
The instructions were The response format entailed a five-point Likert-type scale reflecting similarity ratings (1=strongly disagree, 2= disagree, 3=neutral or do not know, 4=agree, 5=strongly agree).
Participants
The cluster stratified random sampling method was used to conduct a collective survey in two universities (Hunan Business University and Hunan University of Chinese Medicine). The participants included 1600 undergraduate students: 1408 (606 males, 802 females) fully completed the questionnaires. The effective return ration was 88%. The mean age of the sample was 19.39 (SD=1.63), with ages ranging from 16 to 25. We randomly divided the subjects into two equal groups using the SPSS algorithm. The first group, for exploratory analysis, consisted of 704 people, and the second group, for confirmatory analysis, consisted of 704 people. In order to examine the test-retest reliability of the BADQ, 110 students were randomly chosen for a second round of testing after two weeks, and 95 completed the BADQ. Participants under the age of 18 years not required parental content to join in this research. The research protocol was approved by the local ethics committee. The study was conducted in accordance with the Declaration of Helsinki.
Procedure
All participants were informed of the purpose and content of the study, and informed consent was obtained. Participants used their break time or elective course time to complete the questionnaire. The questionnaire takes 15-20 mins to complete. All materials were collected within two weeks.
Measures Dream Survey Questionnaire
An original Dream Survey Questionnaire (see Appendix) was developed and utilized; items were selected from the Mannheim Dream Questionnaire 31 and Sleep and Dream Questionnaire. 4 Dream recall frequency was measured with a question requiring participants to estimate the number of dreams typically recalled per week. To determine nightmare and bad dream frequency, two seven-point scales (1=never, 2=less than once a month, 3=about once a month, 4=about two to three times a month, 5=about once a week, 6=several times a week, 7=almost every morning) were used.
The Chinese Version of Van Dream Anxiety Scale (CVDAS)
We used the Chinese version of Van Dream Anxiety Scale (CVDAS) to measure ND. The CVDAS is an assessment instrument that can evaluate dream anxiety caused by nightmare. Wang et al tested its reliability and validity in a Chinese population. 14 The contents of CVDAS include most impacts of nightmares on health, such as sleep problems, morning anxiety, psychological problems, impairment of daytime functioning, and autonomic symptoms. The CVDAS consists of 17 items, among which four items (items 7-10) are used to collect clinical information and are not included in the total scores, and the remaining 12 items are rated on a five-point Likert scale ranging from 0 (never) to 4 (often). Item 5 is related to autonomic hyperactivity and consists of 12 symptoms. Each of the 12 symptoms is also rated on a 0-4 scale. If the total score obtained for the 12 symptom scores is between 0 and 10, the sum score of this item is 0; if it is between 11 and 20, it is 1; if it is between 21 and 30, it is 2; if it is between 31 and 40, it is 3; and if it is between 41 and 48, it is 4. Thus, the scores for the 13 items are summed up to yield a global CVDAS score of 0-52. The CVDAS showed excellent internal consistency (Cronbach's α coefficient was 0.926) and good test-retest reliability (the intraclass correlation coefficient was 0.942).
The Patient Health Questionnaire-9 (PHQ-9)
Depression will be assessed using the patient health questionnaire (PHQ-9). The PHQ-9 consists of nine items. All items are rated on a four-point scale (ranging from 0 to 3), with higher total scores indicating more severe depression (scores of 5-9, 10-14, 15-19 and ≥20 indicate mild, moderately severe, and severe depression, respectively).
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The PHQ-9 demonstrates high internal consistency (Cronbach's α between 0.86 and 0.89) and high test-rest reliability (ICC between 0.84 and 0.95). [32] [33] [34] The Chinese version of the PHQ-9 is a nine-items, self-reported inventory that has shown good reliability and validity (Cronbach's α=0.86).
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The Generalized Anxiety Disorder-7 (GAD-7) Questionnaire
Anxiety will be assessed using the generalized anxiety disorder-7 questionnaire (GAD-7). It is a seven-item selfreported scale which is used to measure the severity of generalized anxiety disorders. 35 All items are rated on a fourpoint scale; the total score ranges from 0 to 21. Scores of 5-9, 10-14 and ≥15 indicate mild, moderate, and severe anxiety, respectively. 35 The GAD-7 has shown good validity and reliability in several languages (Cronbach's α between 0.89 and 0.92). [35] [36] [37] The Chinese version of GAD-7 showed an excellent internal consistency (Cronbach's α coefficient was 0.898) and good test-retest reliability (the intraclass correlation coefficient was 0.856). 37 Data Analysis SPSS24.0 and Amos23.0 were used to analyze data. The exploratory factor analysis (EFA), using principal axis factoring (PAF) and Promax rotation, was employed to explore the factor structure. Meanwhile, Amos 23.0 was used to perform confirmatory factor analysis (CFA) to verify the structural validity of the questionnaire. Means and standard deviations of the BADQ and the correlation between the factors were calculated. To study the internal consistency of the BADQ, the Cronbach' α was calculated. Intra-class correlation coefficient (ICC) was used to analysis the test-retest reliability. The correlation between the CVDAS and of the BADQ was calculated to test the divergent validity of BADQ. In addition to the basic reliability and validity analysis, we also did some auxiliary analysis. In order to verify if there were gender differences between participants on dream beliefs, an independent-samples t-test was computed. To better understand the variation and variability of BADQ, a hierarchical cluster analysis was used. The cluster analysis, which allows for the systematic identification, organization, and description of behavioral patterns observed within a group of individuals, 38 was performed on group participants based on similarities in the types of dream beliefs. The Ward method and Euclidean distance were used for computing cluster analysis. 38 The final clusters were identified based on interpretability of clusters and also based on the significant difference between two clusters. Next, an independent-samples t-test or analyses of variance (ANOVAs) were used to compare the difference between dream beliefs and various variables (e.g., nightmare distress, nightmare and bad dream frequency, dream recall frequency, and psychopathology).
Results
Item Analyses
There were no items that produced an extreme means, and there were not any items that showed a 75% endorsement of a single Likert response. Items 11, 12, and 14 were dropped due to redundancy (they were correlated 0.612, 0.630, 0.721 with other items). The total scores of all items in the questionnaire were ranked from low to high. The first 27% were selected as the low group and the last 27%
as the high group. The mean values of the two groups on the same question were tested for differences, and all items reached a significant level. to evaluate the fitness of the EFA identified five-factor model. Generally, the cut-offs for acceptable fit are χ 2 / df≤5, RMSEA≤0.08 and GFI, CFI and IFI≥0.9. 40 As is shown in Table 2 , the five-factor model (model 1) did not fit the data well. We therefore modified the model according to the item contents and modification index. Both item 17 ("I believe that dreams can affect mental health") and item 18 ("I believe that dreams are related to a dreamer's health and mood state") belonged to Factor 1: Dream omen and health. Both of the two items were associated with health, so the error correlation between item 17 and 18 was acceptable. After setting the error of these two items as free estimation, model 2 was established, and the CFA was conducted again. As is seen in Table 2 , model 2 fitted the data well.
Pearson correlations between the factors of the BADQ were calculated (Table 3) 
Divergent Validity
The divergent validity of the scale was evaluated through the examination of correlations between the BADQ and the CVDAS (see Table 3 ). Both the BADQ and then CVDAS are used to measure dreams, but the former focuses on beliefs and the latter focuses on subjective distress. A low correlation with other confounding variables indicates good divergent validity. 41 The four factors of BADQ were found to show consistently positive Table 3 ). The test-retest reliability was tested by ICC. 42 The reliability coefficients for the Dream omen and health, Dream superstition, Dream meaninglessness, Dream reality and Dream attitude were 0.713, 0.467, 0.521, 0.497 and 0.505, respectively, reflecting ordinary to moderate stability for these factors 43 (see Table 3 ).
Gender Differences
An independent-samples t-test was used to examine the beliefs about dream across genders. As is seen in Table 4 , except for Dream attitude, females obtained significantly higher scores than males across the rest of the four factors.
Dreamer Profiles Differences
Two distinct profiles were elucidated. In total, 412 participants (29.3% of the sample) are Indifferent Dreamers: they believe that dreams have no real meaning. The remaining 996 participants (70.3% of the sample) are Interested Dreamers: they consider dreams to be meaningful. As can be seen in Table 5 , except for Dream meaninglessness, Interested Dreamers obtained significantly higher scores than Indifferent Dreamers across the other four factors. The t-test showed a significant difference between the two profiles on DRF and in the frequency of bad dreams/ nightmares. The Indifferent Dreamers showed lower level of nightmare distress, depression and anxiety than Interested Dreamers, as measured by the CVDAS, PHQ-9 and GAD-7, respectively.
Discussion
In the present study, a multidimensional scale of belief about dreams was developed. The BADQ consisted of five factors and assessed beliefs about dreams. The hypothesized Dream creativity did not emerge in this analysis. The final factors, which included Dream omen and health, Dream superstition, Dream meaninglessness, Dream reality and Dream attitude all showed adequate internal consistency, two-weeks test-retest reliability, and divergent validity. The differences in beliefs about dreams between males and females were examined. A hierarchical cluster analysis was used to divide the participants into two categories, and the Indifferent Dreamers showed higher levels of well-being than the Interested Dreamers.
Factor Interpretations
The results of the EFA and CFA provided support to the allocation of the items to the five factors. We titled Factor 1 as Dream omen and health, and it had 15% variance. This factor consisted of seven items expressing the underlying idea that dreams can foretell the future and can reflect upon one's health. This is in line with the views of ancient Chinese thinkers and medical experts on dreams: medical experts believed that the main function of dreams was to reflect people's health, and thinkers believed that the function of dreams was mainly to predict good or bad luck. 44 In ancient China, most people believed that dreams could foretell the future. There were professional dream interpreters and specialized books (such as the Duke of Zhou) that helped people to interpret the meaning of their dreams. Even today, there are still many people who explain their dreams using the book above. In addition, the earliest Chinese medical classics (such as Huangdi's Classic on Medicine) explained the relationship between dreams and physical health: for example, if a person was weak, he/she would dream of water; and if the person was strong, he/she would dream of fire. 45 In Western dream theory, dreams also have these two functions. 46, 47 The second factor was Dream superstition with six items. This factor was related to people's beliefs that dream are closely connected to spiritual dimensions. People who scored high on this factor usually believed that dreams could reflect their previous lives and the activity of their soul. At the same time, they agreed that they could communicate with Bodhisattva, ghosts, and the dead through dreams. This factor was similar to both "Dream Guidance" in IDEA and "Carrying message" in MBAD. In ancient China, there were many literary works describing the dream superstitions. Ghosts, Bodhisattva and deceased people enter people's dreams, make confessions, reveal the truth to clear up injustices, warn, and persuade people to be good. 48 In the famous Chinese story "Injustice to Dou E", Dou appeared to her father in a dream and said, "I was wrongfully killed, please find out the truth". Her father investigated and was able to wash away the grievances of Dou E. 49 Western prescientific dream theories saw dreams as messages coming from outside the individual, mostly from god-like creatures. 46 Factor 3 (Dream meaninglessness) comprised five items. Meaninglessness was similar to Hobson's view on dreams: he asserted that dreams are the result of limbic activity and have no meaning. 50 People who scored high in this factor tended to believe that dreams had no impact on their life; consequently, they did not pay attention to their dreams. No research regarding this belief has been conducted in China. A Canadian study showed that only 6.5% of the participants thought that dreams are meaningless. 21 We named the Factor 4 as Dream reality, which was analogous to the Dream Continuity of IDEA. The four items in this factor assessed people's beliefs that the content of their dreams is related to waking-life experiences and that dreams could reflect conscious and unconscious desires. 21, 51 A number of patients believed that daytime problems played an important role in their dreams. 52 There is a saying in China that men do not dream of giving birth and women do not dream of bows and arrows. This is because that they have not experienced these events and, therefore, did not dream about them. 45 At present, some research supports the "continuity hypothesis", that is, that the content of dreams reflects waking activities. 53, 54 The last factor is Dream attitude with four items concerning people's attitude about dreams. This factor contains items about whether participants are willing to remember their dreams, whether they are willing to share their dreams, and whether they like or dislike dreams. Only one study in China focused on the attitude towards dreams, and it found that the positive attitudes towards dreams can predict individuals' willingness to engage in psychoanalytic interpretation therapy. 30 
Reliability
The result of the current study indicated that the BADQ was a reliable test for the measurement of dream beliefs. According to Cuieford, alpha coefficients greater than 0.70 are acceptable. 29 The alpha coefficients in this study for all factors were good to excellent (0.821-0.902). As all alpha coefficients in the current study were greater than 0.80, the BADQ possessed stronger internal consistency than the MADQ, which had yielded factor alphas below 0.50. The retest results after two weeks showed that the retest correlation of the five factors of BADQ ranged from 0.467 to 0.713. A phenomenon that may affect retest reliability in the fact that we often have different views about different dreams. For example, if I dream of being rich, I hope it will come true. However, if I lose money in a dream, I will decide that the dream is fake. It is likely that participants had different dreams between the two tests, leading to ordinary(0.41<ICC<0.60) retest reliability.
Validity
The results of the current study suggest that the BADQ exhibited high levels of factorial validity. First, the degree of intercorrelation observed among the five factors ranged from weak (Dream meaninglessness/Dream superstition: −0.045) to moderate (Dream omen and health/Dream attitude: 0.656) suggesting that the factors were related but distinct. Dream meaninglessness was significantly negatively correlated with the other four factors. Second, the results of the confirmatory factor analysis indicated that the BADQ five-factor model provided a good fit of the data.
For the divergent validity, we calculated the Pearson correlation between dream beliefs and CVDAS. A Low degree of correlation showed that they were two different variables, indicating good divergent validity.
Gender Difference
When compared with males, females elicited higher scores in Dream omen and health, Dream superstition, Dream meaninglessness, and Dream reality; males and female showed similar scores in Dream Attitude. Females were more likely to agree that dreams had special functions, such as foretelling the future and reflecting mental and physical health, 27, 46, 55 which was the exact was the content of the Dream omen and health dimension. This study observed the same phenomenon. In the present study, females scored higher than males in Dream superstition, which was consistent with the previous result. 26, 27, 46 We also found that females scored higher than males in Dream meaninglessness. It was interesting that on the one hand, females agreed that dreams were meaningless, but on the other hand, they agreed that dreams had special functions as well. However, in previous studies, males generally found that dreams have no particular meaning. In Dominic's study, he suggested that females were more likely to agree that dreams reflected our daily lives than males, 26 and we got the same result. Among the five factors, Dream attitude are the most studied. A lot of research has focused on attitudes towards dreams, and it has suggested that females generally have a more positive attitude towards dreams than males. 19, [23] [24] [25] In this study, although females scored higher than males, the difference was insignificant.
Dream Profiles
As shown in the results, most of the participants (70.3%) are Interested Dreamers. The MADQ and this questionnaire have a similar structure: Mazandarani et al divided the Iranian participants into two groups using the same method (Convinced Dreamers and Unconvinced Dreamers). However, the Convinced Dreamers, who held the view that dreams are meaningful, only accounted for 57.0%. 27 Perhaps it is the strong culture of dream interpretation atmosphere in China that makes most people consider their dreams are meaningful. In future research, we can compare the differences in dream belief questionnaires (eg, BADQ and MADQ) between different regions and countries to explore cultural differences. Furthermore, the results suggested that Interested Dreamers have a higher dream frequency (both bad dreams and nightmares) and a lower level of psychological health. What is the relationship between the frequency of nightmares/bad dreams, the belief about dreams and well-being? Maybe, as Dominic speculated, psychological distress makes people pay attention to all aspects of themselves, increasing people's sensitivity and interest in their dream experiences. 26 Or, as well as affecting health, maybe frequent bad dreams and nightmares give people more insight into the dream itself and its content. In any case, we can know that the beliefs about dreams can reflect people's health status.
Limitations and Directions for Future Research
The primary limitation of this research is the employment of a student sample. Such a sample may not be representative of individuals within the community or patients who suffer from nightmares, thus affecting the generalizability of our results. Besides, participants in this sample are of similar age and education; however, previous research has shown that people of different ages and education levels had different beliefs about dreams. Further research should examine the psychometric properties of the BADQ in samples more representative of the general population. Second, the design was crosssectional, making it impossible to draw conclusions about the causality of the relationship between dream beliefs and psychological health. Does pre-existing dream beliefs influence psychological health or psychological health contribute to people's increased sensitivity and interest in their dream? In order to figure out this question, longitudinal studies are needed.
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